T he burden of chronic liver disease has increased exponentially, driving more patients toward orthotopic liver transplant (OLT) evaluation. 1 Because of limited access to transplant centers, patients often travel long distances to be evaluated for OLT. 2 Liver transplantation in the VA system is offered at 6 Veterans Affairs transplant centers (VATCs) across the United States, including Richmond. To increase access to specialty care, the VA introduced the Specialty Care Access Network-Extension of Community Healthcare Outcomes (SCAN-ECHO) program, 3, 4 which was designed to transfer subspecialty knowledge to primary care physicians. In 2011, the Richmond VA introduced SCAN-ECHO for gastroenterology/hepatology providers to facilitate case-based distance learning combined with real-time consultation in hepatology, and the opportunity for an initial triage without completing a formal transplant evaluation. We studied the role of SCAN-ECHO in triaging OLT evaluations and the utility of this health care delivery in the field of transplantation.
Methods
The Richmond VA liver transplant program receives referrals primarily from the eastern United States and has a stable provider referral pool. Centers who would like patients to be evaluated for OLT can either complete a full work-up and submit a referral or request an initial triage through SCAN-ECHO (Supplementary Figure 1) . The latter will enable the hepatologist at the VATC to review the medical records and offer a preliminary assessment of transplant candidacy. All SCAN-ECHO consults are completed electronically and often discussed at the SCAN-ECHO teleconference. During a typical SCAN-ECHO session, there is a half hour didactic on a transplant or nontransplant topic, followed by discussion of cases. Case discussions include transplant triages and management of hepatocellular carcinoma (HCC) or other liver disease. The Richmond conference is targeted to providers in Gastroenterology and Hepatology, and also is attended by transplant hepatologists affiliated with non-VATCs.
A VA medical center that wishes to submit a transplant referral completes a full work-up, including cardiopulmonary and psychosocial evaluations, before uploading the data into an electronic referral system. Once the referral is submitted, the hepatologist at the VATC reviews the consult and determines preliminary acceptance. If accepted, the patient completes a full evaluation at the transplant center before final eligibility for listing is determined. Patients can be rejected either at initial submission or after completion of an in-person evaluation.
SCAN-ECHO offers an option for the referring provider to obtain a preliminary analysis of candidacy before completing a full work-up. Approximately half the providers who refer patients for OLT to Richmond participate SCAN-ECHO. We compared transplant evaluation outcomes between referrals triaged through SCAN-ECHO with the ones referred directly.
Results
A total of 190 patients were referred for transplantation between August 2012 and September 2016, of whom 91 (47.8%) presented through SCAN-ECHO and the rest were referred directly. The population was predominantly male and Caucasian (Table 1) . Decompensation of underlying liver disease was the primary indication for OLT in both groups, followed by HCC. Patients triaged through SCAN-ECHO were less likely to be deemed noncandidates for transplantation at the time of initial referral, and also were less likely to be found noncandidates at the time of completion of OLT work-up. Fewer patients in the SCAN-ECHO group were turned down for transplantation because of psychosocial issues, comorbidities, or progression of HCC beyond Milan.
There was no difference in the distance of patients from the transplant center between the 2 groups.
Discussion
Our data indicate that a telehealth-based triage reduces futile transplant evaluations by approximately 60%. It also is possible that knowledge diffusion through SCAN-ECHO played a role in reducing referrals of transplant noncandidates. Although there are 133 adult liver transplant centers in the United States, many patients need to travel across state lines. 5 Our data show that an initial triage by a physician at the transplant center can identify noncandidates effectively, minimize futile testing, avoid unnecessary travel, and potentially reduce costs.
Limitations of our study include restriction of patients to the VA system. The VA has integrated medical records that enable seamless transfer of information, which may not be generalizable. Although the study showed that SCAN-ECHO-triaged patients were more likely to be candidates for transplantation, it is unclear if this was because of the knowledge diffusion from SCAN-ECHO or effective initial triage.
Conclusions
A telehealth-based program designed to transfer subspecialty hepatology and liver transplant knowledge to nontransplant providers was highly effective in identifying noncandidates for transplantation without the need for additional testing. We believe that expanding SCAN-ECHO to other solid-organ transplant centers within the VA and elsewhere has the potential to improve access, reduce costs, and minimize futile testing of patients.
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